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This  report  cites  results  of  a technical  investigation  as  to  the  dam's  ade- 
quacy. The  Inspection  and  evaluation  of  the  dam  ia  as  prescribed  by  the 
National  Dun  Inspection  Act,  Public  Law  92-367*  The  technical  investigation 
includes  visual  inspection,  review  of  available  design  and  construction  records 
and  preliminary  structural  and  hydraulic  and  hydrologic  calculations,  as 
applicable.  An  assessment  of  the  dam's  general  condition  is  included  in  the 
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Honor Able  Pierre  S.  DuPont 
Governor  of  Delaware 
Dover,  Delaware  19901 


Dear  Governor  DuPont 


Inclosed  is  the  Phase  I Inspection  Report  for  Horseys  Pond  Dam 
in  Sussex  County,  Delaware  which  has  been  prepared  under  authorization 
of  the  Dam  Inspection  Act,  Public  Law  92-367.  A bri*f  assessment 
of  the  dam's  condition  is  given  in  the  front  of  the  report. 


Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Horseys  Pond  Dam,  initially  listed  as  a high 
hazard  potential  structure,  but  reduced  to  a significant  hazard  potential 
structure  as  a result  of  this  inspection,  is  judged  to  be  in  good  overall 
condition.  The  dam's  spillway  is  considered  inadequate  since  53  percent 
of  the  Spillway  Design  Flood — SDF  - would  overtop  the  dam.  (The  SDF, 
in  this  instance,  is  the  100-year  Flood).  To  insure  adequacy  of  the 
structure,  the  following  actions,  as  a minimum,  are  recommended: 


a.  The  spillway's  adequacy  should  be  determined  by  a qualified  profession, 
consultant  engaged  by  the  owner  using  more  sophisticated  methods,  procedures, 
and  studies  within  six  months  from  the  date  of  approval  of  this  report. 

Any  remedial  measures  necessary  to  Insure  the  adequacy  of  the  spillway  and  to 
prevent  overtopping  should  be  Initiated  within  calendar  year  1980. 


b.  Within  three  months  from  the  date  of  approval  of  this  report,  a 
program  should  be  initiated  to  monitor  the  seepage  occurring  on  the  east  and 
west  side  of  the  box  culvert  so  that  significant  changes  In  seepage  flm#  can 
be  noted.  The  seepage  should  be  monitored  every  three  months  for  a period 
of  three  years,  and  every  six  months  thereafter. 


c.  Within  six  months  from  the  date  of  approval  of  this  report  the  area 
between  the  spillway  and  the  box  culvert  entrance  ahould  be  cleaned  of  all 
debris.  Periodic  visits  should  be  made  every  six  months  to  prevent  further 
accumulations  of  debris . 


NAPEN-D 

Honorable  Pierre  S.  DuPont 


d.  Vithin  one  year  fro*  the  date  of  approval  of  thia  report  an  annuel 
inspection  program  ahould  be  initiated  to  enable  the  owner  to  notice  variations 
in  appearance  of  specific  portions  of  the  dasi.  It  is  recommended  that  the 
owner  use  a check  list  slnllar  to  the  visual  Inspection  check  list  Included 
in  this  report. 


A copy  of  the  report  is  being  furnished  to  Mr.  Austin  P.  Olney, 

Delaware  Department  of  Natural  Resources  and  Environmental  Control, 
the  designated  State  Office  contact  for  this  Program.  Within  five  days 
of  the  date  of  this  letter,  a copy  will  also  be  sent  to  Congressman 
Thomas  1.  Evans.  Under  the  provisions  of  the  Freedom 
of  Information  Act,  the  inspection  report  will  be  subject  to  release  by 
this  office,  upon  request,  thirty  days  after  the  date  of  this  letter. 


Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS) , Springfield,  Virginia,  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 


An  Important  aspect  of  the  Dam  Safety  Program  will  be  the  implementation 
of  the  recommendations  made  as  a result  of  the  Inspection.  Ws  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recoamsndations. 
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HORSEYS  POND  DAM  (DE0Q02 2 ) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dan  was  inspected  on  8 December  1978  by  Thomas  Tyler  Moore  and 
Lippincott  Engineering  Associates,  joint  venture  under  contract  to 
the  U.S.  Army  Engineer  District,  Philadelphia,  in  accordance  with  the 
National  Dam  Inspection  Act,  Public  Law  92-367. 


Horseys  Pond  Dam,  initially  listed  as  a high  hazard  potential  structure, 
but  reduced  to  a significant  hazard  potential  structure  as  a result  of 
this  inspection,  is  judged  to  be  in  good  overall  condition.  The  dam's 
spillway  is  considered  inadequate  since  S3  percent  of  the  Spillway  Design 
Flood — SDF  - would  overtop  the  dam.  (The  SDF,  in  this  Instance,  is  the 
100-year  Flood) . To  insure  adequacy  of  the  structure , the  following  actions 
as  a minimum,  are  recommended: 


a.  The  spillway's  adequacy  should  be  determined  by  a qualified  professional 
consultant  engaged  by  the  owner  using  more  sophisticated  methods,  procedures, 
and  studies  within  six  months  from  the  date  of  approval  of  this  report. 

Any  remedial  measures  necessary  to  Insure  the  adequacy  of  the  spillway  and  to 
prevent  overtopping  should  be  initiated  within  calendar  year  1980. 

b.  VI thin  three  months  from  the  date  of  approval  of  this  report,  a 
program  should  be  initiated  to  monitor  the  seepage  occurring  on  the  east  and 
west  side  of  the  box  culvert  so  that  significant  changes  in  seepage  flow  can 
be  noted.  The  seepage  should  be  monitored  every  three  months  for  a period 
of  three  years,  and  every  six  months  thereafter. 


c.  Vlthin  six  months  from  the  date  of  approval  of  this  report  the  area 
between  the  spillway  and  the  box  culvert  entrance  should  be  cleaned  of  all 
debris.  Periodic  visits  should  be  made  every  six  months  to  prevent  further 
accumulations  of  debris. 


d.  Vlthin  one  year  from  the  date  of  approval  of  this  report  an  annual 
Inspection  program  should  be  initiated  to  enable  the  owner  to  notice  variations 
in  appearance  of  specific  portions  of  the  dam.  It  is  recommended  that  the 
owner  use  a check  list  similar  to  the  visual  inspection  check  list  Included 
in  this  raport. 


APPROVED 


Colonel,  Corps  of  Engineers 
District  Engineer 


NATIONAL  DAM  SAFETY  PROGRAM 


NAME  OF  DAM  - Horseys  Pond  Dam  ID  #DE00022 


STATE  LOCATED  - Delaware 


COUNTY  LOCATED  - Sussex 


STREAM  - Little  Creek 


DATE  OF  INSPECTION  - 8 December  1978 


Assessment  of  General  Condition  of  Dam 


* Horseys  Pond  Dam  was  found  to  be  in  good  overall  condition  at  the  time  of 
inspection.  The  visual  inspection  and  review  of  engineering  data  indicate  no 
deficiencies  adverse  to  the  dam's  adequacy.  However,  the  spillway  has  the  capacity 
to  pass  52%  of  the  routed  100-year  flood  prior  to  overtopping  of  the  dam,  and  is 
therefore  considered  hydraulically  inadequate. 

* To  insure  adequacy  of  the  structure,  the  following  actions  are  recom- 


1)  A further  study  should  be  performed  to  determine  the  feasibility  of  increasing 
the  qrillway  capacity.  It  is  recommended  that  the  study  be  completed  in  the 
near  future. 


2) 


The  seepage  occurring  on  the  east  and  west  side  of  the  box  culvert  should  be 
monitored  so  that  significant  changes  in  seepage  flow  can  be  noted.  The 
seepage  should  be  monitored  every  three  months  for  a period  of  three  years, 
and  every  six  months  thereafter. 

3)  The  area  between  the  spillway  and  the  box  culvert  entrance  should  be  cleaned 
of  all  debris.  This  should  be  done  soon.  Periodic  visits  should  be  made  every 
six  months  to  prevent  further  accumulations  of  debris. 


MOORE  3c  LIPPINCOTT  - ENGINEERS 


ItVMf  / 

Thomas  Tyler  M 
Project  Manager 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington,  D.  C. 
20314.  The  purpose  of  a Phase  I Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface  investigation, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  It  is  important  to  note  that  the 
condition  of  a dam  depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent  the  condition  of  the 
dam  at  some  point  in  the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test 


flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam, 
its  general  condition  and  the  downstream  damage  potential. 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAMs  HOR8EY8  POND  DAM 
ID  • DB  00022 


SECTION  1 - PROJECT  INFORMATION 


Authority  - The  Dam  Inspection  Act,  Public  Law  92-367,  dated 


August  8,  1972,  provides  for  the  report  herein.  The  inspection  of  Horseys 


Pond  Dam  was  initiated  under  Contract  DACW61-79-C-006  with  the 


Department  of  the  Army,  Philadelphia  District,  Corps  of  Engineers  by 
the  engineering  firms  of  Thomas  Tyler  Moore  and  Lippincott  Engineering 
Associates  under  a joint  venture. 


Papow  of  Inspection  The  purpose  of  the  inspection  is  to  evaluate  the 
general  condition  of  Horseys  Pond  Dam  and  bring  to  the  attention  of  the 
owner  those  conditions  which  are  a threat  to  the  public.  The  National 


Inventory  of  Dams  will  be  updated  by  the  data  accumulated  during  this 
inspection. 


Deacription  of  Dam  and  Apwrtenancea  - Horseys  Pond  Dam  consists  of 
an  overflow  structure  fronting  a double  cell  box  culvert  under  the 
roadway  embankment  of  Route  24,  a 2 lane  paved  road.  The  roadway 
embankment  extends  approximately  130  feet  west  of  the  overflow  struc- 
ture and  SO  feet  east  of  the  overflow  structure.  The  ovc  'low  structure 


NAME  OF  DAM:  HORSEYS  POND  DAM 


Horseys  Pond  varies  in  depth,  but  according  to  the  Division  of  Fish  and 


Wildlife,  State  of  Delaware,  the  pond  depth  at  the  upper  end  is 


approximately  six  inches  and  the  maximum  depth  occurs  at  the  dam.  Our 
field  measurements  indicated  a pond  depth  at  the  dam  of  11  feet. 


Horseys  Pond  extends  5,000  feet  upstream  of  the  dam  axis.  The  banks 
are  moderately  sloped  and  well  vegetated. 


One  house  exists  immediately  downstream  on  the  west  side  of  the 
stream,  approximately  9 feet  above  the  streambed. 


b.  Location  - Horseys  Pond  Dam  is  located  on  a tributary  known  as  Little 
Creek  approximately  10,000  feet  downstream  (north)  of  the  intersection 
of  Meadow  Branch  and  Holly  Branch  tributaries,  and  6,000  feet  upstream 
(south)  of  its  confluence  with  Broad  Creek  in  Sussex  County.  Horseys 
Pond  Dam  is  located  at  the  southwest  fringe  of  the  Town  of  Laurel. 


c.  Mma  Clarification  - The  maximum  height  of  the  dam  (top  of  roadway)  is 
18  feet.  The  maximum  reservoir  volume  at  the  top  of  dam  is  912  acre- 
feet.  Therefore,  as  determined  by  the  criteria  in  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams",  the  size  category  of  the  dam 
is  "Small",  i.e.,  the  height  is  less  than  forty  feet  and  the  storage  volume 


NAME  OF  DAM:  HORSEYS  POND  DAM 


3 


i 


d.  Hazard  OMriflertta  - Visual  inspection  of  the  downstream  channel 
indicates  that  breach  of  the  dam  would  not  cause  excessive  damage  to 
the  downstream  residence.  Therefore,  as  determined  by  the  criteria  in 
the  "Recom  maided  Guidelines  for  Safety  Inspection  of  Dams"  , Horseys 
Pond  Dam  is  considered  a Significant  Hazard  Dam. 

e.  Ownership  - The  State  of  Delaware 

f.  Purpose  of  Dam  - The  purpose  of  the  dam  is  to  impound  water  for 
recreational  purposes.  The  prime  activity  is  fishing. 


g.  Design  and  Construction  History  - The  overflow  structure  fronting  the 
box  culvert  under  Route  24  was  constructed  in  1956  according  to  the 
State  Division  of  Fish  and  Wildlife.  "As  Built"  drawings  do  not  exist  for 
the  overflow  structure.  According  to  our  survey,  additional  lifting  logs 
were  installed  so  as  to  raise  the  pond  elevation  by  1.8  feet.  This  action, 
according  to  the  Division  of  Fish  and  Wildlife,  was  necessary  so  that 
many  of  the  tree  stumps  on  the  upper  end  of  the  pond  would  be  covered 
by  water. 

Information  on  the  design  and  construction  history  of  the  box  culvert  and 
embankment  was  not  available. 
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h.  Normal  Procedures  - The  dam  is  controlled  by  the  Division  of  Fish  and 
Wildlife  for  the  State  of  Delaware.  According  to  Fish  and  Wildlife,  the 
pond  has  been  partially  drained  on  occasion  so  as  to  allow  home  owners 
upstream  to  build  bulkheads  and/or  improve  grading  on  their  property. 
NAME  OF  DAMs  HORSEYS  POND  DAM 
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Since  construction  of  the  overflow  structure  and  development  of  the 
pond  there  have  been  no  recorded  overtoppings  of  Route  24.  The  pond 
level,  however,  is  controlled  by  employees  of  Fish  and  Wildlife  who  live 
within  two  miles  of  the  dam.  In  anticipation  of  a severe  rainfall,  stop 
logs  are  raised. 


1.3  PERTINENT  DATA 


Drainage  Area  - 15.35  square  miles. 

i At  Damsite  - Maximum  known  flood  at  damsite  is  unknown. 

None 


Warm  water  outlet  at  pool  elevation: 

Diversion  tunnel  low  pool  outlet  at  pool 
elevation: 

Diversion  tunnel  outlet  at  pool  elevation: 

Gated  spillway  capacity  at  pool  elevation: 

Gated  spillway  capacity  at  maximum  pool 
elevation: 

Ungated  spillway  capacity  at  maximum 
pool  elevation: 

Total  spillway  capacity  at  maximum 
pool  elevation 

Total  spillway  capacity  at  top  of  dam 
(top  of  roadway): 

e.  Elevation  (feet  above  Mean  Sea  Level  (M.S.L.))  • 

Top  Dam  (Top  of  Roadway): 

Maximum  pool-design 
surcharge: 

Full  flood  control  pool: 


N/A 

N/A 

N/A 

N/A 

3106  cfs 

3106  cfs 

1609  cfs 
I- 

24.4  ft.  M.S.L.  (minimum) 

25.6  ft.  M.S.L. 

N/A 
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Type  - Earth-fill  embankments  and  concrete  bridge/spillway  with  wooden 
stop  logs 

Length  - 180  feet  of  earth-fill,  48  feet  of  concrete  bridge/spillway 
Height  - 18  feet 

Top  Width  -47  feet  + 

Side  Slopes  - 3H  to  IV  Upstream;  2H  to  IV  Downstream 

Impervious  Core:  Unknown 

Cutoff:  Unknown 

Grout  Curtain:  Unknown 

Spillway  - 

Type  - Wooden  stop  logs  between  concrete  piers 
Length  of  Weir  - 9 openings  at  4.5  feet+  = 40.5  feet  total 
Crest  Elevation  - 18.4  to  18.8  feet  M.S.L. 

Retaining  Wall  Elevation  - varies  (see  plan) 

Gates  - None 
Upstream  Channel  - None 

Downstream  Channel  - twin  9'  x 7.5'  box  culvert  discharging  into  stream 
channel 

Regulating  Outlets  - Wooden  stop  logs  may  be  added  or  removed  as 
desired. 

Design  8c  ConalrucUon  - The  spillway  and  additional  earthen  embankment 
was  added  adjacent  to  the  existing  box  culvert  and  roadway  embankment 
of  Route  24  by  the  State  of  Delaware  Dept,  of  Transportation  in  1956. 
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PlateS 

This  drawing  is  entitled,  "Structural  Steel  and  Creo.  Timber 
Structures",  giving  details  of  pedestrian  bridge. 


Plate  7 

This  drawring  is  entitled,  "Sheet  Piling  Plan  and  Borings", 
giving  foundation  plan,  details,  and  soil  descriptions. 


PlateS 

Drainage  plan  and  profile  of  Route  24  at  dam  site. 


2.2  CONSTRUCTION 

The  available  data  on  construction  uncovered  for  this  report  came  from 
drawings  supplied  to  us  by  Delaware  State  Department  of  Transportation  and 
conversations  with  the  Delaware  Division  of  Fish  and  Wildlife. 


The  dam  was  constructed  incorporating  an  existing  box  culvert  under 
Route  24.  Approximately  23  feet  south  of  the  box  culvert,  precast  concrete 
columns  were  erected  and  horizontal  struts  were  attached  to  the  top  of  the 
columns  and  top  of  existing  culvert.  Stop  logs  were  then  placed  between  the 

columns  to  dam-up  the  existing  15-feet  wide  stream.  Fifteen-feet  long  steel 

► 

sheet  piles  were  driven  to  support  the  new  columns  and  retaining  wingwalls 
that  now  adjoined  the  box  culvert  on  the  upstream  side. 


Thus,  the  existing  roadway  embankment  became  a dam.  Data  on  the 
construction  of  the  existing  embankment  was  not  available. 
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SECTION  3 - VISUAL  INSPECTION 

3.1  FINDINGS 

a.  General  - Horseys  Pond  Dam  was  found  to  be  in  good  overall  condition  at 
the  time  of  inspection.  The  problems  noted  during  inspection  are 
considered  minor  in  nature. 


b. 


Dam 


Earthfill/Embenkment  - Seepage  was  observed  on  the  downstream  side  of 
the  box  culvert  at  the  junction  of  the  earth  embankment  and  the  ends  of 
the  culvert  wingwalls.  Seepage  was  barely  noticeable  on  the  east  side 
and  a trickle  was  noted  on  the  west  side. 


c. 


Spillway  - The  spillway  was  found  to  be  in  good  overall  condition  at  the 
time  of  inspection.  Minor  concrete  deterioration  was  noted  just  below 
the  water  line  in  the  concrete  piers  supporting  the  stop  logs  in  the 
spillway. 

Appurtenant  Structures  - Debris  in  the  form  of  tree  stumps  and  large 
metal  drums  was  noted  at  the  upstream  end  of  the  box  culvert  under  the 
Route  24  roadway. 


O 


- Only  that  portion  of  the  reservoir  bounded  by  the  dam 


was  accessible.  All  other  portions  of  the  reservoir  would  require  access 
by  boat  or  passage  through  private  property.  However,  it  appeared  from 
the  downstream  location  that  sloughing  of  the  heavily  vegetated, 
moderately  steep  bank,  was  not  occurring.  No  significant  accumulation 
of  silt  was  noticeable. 
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'%rrry 


e.  Downstream  Channel  - The  spillway  overflows  onto  a concrete  splash  way 
forty-seven  feet  wide,  which  then  funnels  into  a double  box  culvert 
consisting  of  two  openings,  9*-0"x7H>".  The  box  culvert  extends  under 
Route  24  and  empties  into  a narrow  meandering  channel.  The  immediate 
downstream  channel  appears  to  have  been  recently  reshaped  and 
regraded.  A small  island  was  constructed  with  walkway  bridges  leading 
to  the  embankment  on  either  side.  The  banks  are  well  graded  and 
vegetated.  The  timber  bulkhead  along  the  stream  is  in  need  of  some 
repair  although  the  integrity  of  the  bulkhead  is  not  essential  to  the 
functioning  of  the  dam.  The  lowest  home  located  on  the  banks  of  the 
immediate  downstream  channel  is  approximately  9 feet  above  the 


streambed. 


a.  The  need  to  monitor  the  seepage  occurring  on  either  side  of  the  box 


culvert  will  be  discussed  in  Section  7 


b.  The  need  for  a general  clean-up  of  the  culvert  will  be  discussed  in 


Section  7 
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O SECTION  S - EVALUATION  OF  HYDROLOGIC  AND  HYDRAULIC  FEATURES 


5.1  EVALUATION  OF  FEATURES 

a.  DmIp  D>i^  - The  only  design  data  available  for  the  hydrology  of  the 
watershed  was  listed  on  the  design  drawings  of  the  dam  prepared  by  the 
State  Department  of  Transportation.  This  listed  the  size  of  the 
watershed  as  14.6  square  miles  and  the  design  flow  as  900  cfs.  For  the 
purpose  of  this  report,  the  data  presented  inthis  report  supercedes  the 
hydrologic  data  listed  on  the  design  drawings.  For  the  hydrologic 
evaluation  used  in  this  report,  watershed  parameters  measured  from 
USGS  7.5  minute  quadrangles  were  used  with  Snyder  coefficients  and  loss 
rates  specified  by  the  Corps  of  Engineers  to  compute  peak  inflows  to  the 
pond.  The  HEC-1  DB  computer  program  was  used  to  compute  the  inflow 
into  the  pond  and  to  perform  the  flood  routing  through  the  pond. 

The  dimensions  of  the  dam  and  spillway  as  shown  on  the  design  plans 
prepared  by  the  State  Department  of  Transportation  were  verified  by  a 
field  survey.  Basically  the  dam  was  constructed  as  designed.  The  only 
significant  difference  from  the  design  drawings  was  that  additional 
wooden  stop  logs  had  been  placed  in  the  dam  to  raise  the  normal  pool 
elevation.  The  spillway  capacity  was  calculated  from  the  field  survey 
information  by  standard  engineering  methods.  A typical  cross-section  of 
the  stream  channel  below  the  dam  and  box  culvert  under  Route  24  was 
also  measured  in  order  to  calculate  the  tailwater  on  the  box  culvert  from 
the  channel. 
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Based  on  the  size  and  hazard  potential  classification  for  this  dam,  the 
recommended  spillway  design  flood  is  50  years  to  100  year.  For 
evaluating  the  adequacy  of  the  spillway  the  100-year  flood  was  used  as 


No  measurements  of  outflows  from  the  dam  or  flows 


within  the  watershed  of  the  dam  are  available. 


Overtopping  Potential  - From  the  HEC-1  DB  Program,  the  peak  inflow  to 
the  pond  for  the  SDF  equals  3271  CFS.  After  routing  this  SDF  through 


the  pond  the  peak  outflow  was  3106  CFS.  The  maximum  water  surface 
elevation  of  25.6  would  overtop  the  low  point  of  the  roadway  of  Route  24 


The  spillway  capacity  at  the  low  point  of  the  roadway  (elevation  24.4)  is 
1609  CFS,  which  is  equivalent  to  52  percent  of  the  routed  SDF.  A rating 
curve  for  the  spillway  and  a summary  of  the  routings  through  the  pond  is 


included  in  Appendix  D 


Emergency  Drawdown  - The  water  in  the  pond  may  be  drained  by  re- 
moving the  wooden  stop  logs  from  the  spillway.  The  maximum  flow  thru 
the  spillway  area  would  be  about  1800  cfs  with  the  water  surface  at 


normal  pool  Elevation  18.6.  With  no  inflow  it  would  take  at  least  22 


hours  to  drain  the  reservoir. 
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6.1  EVALUATION  OF  STRUCTURAL  ST  ABILITY 


Visual  Observation  - No  structural  inadequacies  were  noted  during  the 
visual  inspection  of  the  dam. 


and  Construction  Data  - No  computations  have  been  made  avail- 


able for  checking  the  stability  of  the  embankment,  spillway  or  box  cul- 
vert structures.  However,  past  performance  of  these  structures  and  our 
visual  inspection  reveal  no  significant  structural  inadequacies. 


Operating  records  have  not  been  kept  for  Horseys 


No  modifications  to  the  dam  have  been 


made  since  construction  in  1956 


Seismic  Stability  - Horseys  Pond  Dam  is  located  in  Zone  1 of  the  Seismic 


Zone  Map  of  the  United  States.  Experience  has  shown  that  structures 
having  adequate  static  stability  will  also  have  adequate  stability  under 
seismic  activity.  Thus,  the  dam  is  considered  stable  under  seismic 
loading. 
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SECTION  7 - ASSESSMENT/RECOMMENDATIONS, 


7.1  DAM  ASSESSMENT 

a.  Safety  - The  dam  has  been  inspected  visually,  in  accordance  with  pro- 
cedures by  the  Corps  of  Engineers  for  a Phase  I Report.  Since  no  en- 
gineering data  was  available  for  review,  our  assessment  is  subject  to 
those  limitations  inherent  in  a visual  inspection. 

The  spillway  at  maximum  capacity  can  pass  52%  of  the  routed  Spillway 
Design  Flood.  Although  Horseys  Pond  Dam  is  a Significant  Hazard  Dam 
(see  Sec.  1.2  d),  further  studies  are  recommended  to  determine  the 
feasibility  of  increasing  spillway  capacity. 


I 


Seepage  occurring  on  the  east  and  west  side  of  the  box  culvert  does  not 
present  a piping  or  stability  problem  with  respect  to  the  embankment  as 
long  as  the  current  rate  of  flow  (trickle)  remains  unchanged.  It  is 
recommended  that  this  seepage  be  monitored  every  three  months  for  the 
next  three  years,  and  every  six  months  thereafter. 

Based  upon  information  supplied  to  us  by  the  Delaware  Department  of 
Transportation,  an  accurate  independent  assessment  of  the  concrete 
overflow  structure  was  not  attempted  since  "as-built"  drawings  and 
computations  do  not  exist.  However,  based  upon  past  record  of 
performance  and  our  visual  inspection,  no  potential  stability  problem 
conditions  are  evident  that  would  indicate  a potential  stability  problem. 
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Based  upon  the  location  of  downstream  houses  on  high  ground,  no  warning 
system  is  deemed  necessary. 

An  annual  inspection  program  is  needed  so  as  to  enable  the  owner  to 
notice  variations  in  appearance  of  specific  portions  of  the  dam.  It  is 
recommended  that  the  owner  use  forms  similar  to  the  federal  visual 
inspection  form  included  in  this  report. 

b.  Adequacy  of  Information  - No  additional  information  is  needed  to  com- 
plete an  assessment  of  the  safety  of  the  dam. 

c.  Urgency  - 

A study  to  determine  the  feasibility  of  increasing  spillway  capacity 
should  be  completed  in  the  near  future. 

Seepage  occurring  on  the  east  and  west  side  of  the  box  culvert 
should  be  monitored  every  3 months  for  a period  of  3 years  and 
every  six  months  thereafter. 

It  is  recommended  that  all  debris  be  removed  from  the  dam  site 
soon  so  as  to  avoid  a build-up  between  the  overflow  structure  and 
box  culvert.  This  should  be  inspected  every  six  months  and  cleaned 
as  necessary. 

d.  Necessity  for  Additional  Data/Bvaluatiop 

As  demonstrated  in  Section  7.1  a,  additional  evaluation  is  recommended. 
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< 7.2  REMEDIAL  MEASURES 

a.  Alternatives  - As  part  of  the  recommended  further  study  (see  Section 
7.1)  regarding  increasing  the  spillway  capacity,  the  following  alternatives 
should  be  investigated  as  part  of  that  study: 

1.  Lower  the  normal  pool  elevation  of  the  pond. 

2.  Armoring  the  downstream  embankment  of  route  24  at  the  low  point 
where  it  would  be  overtopped. 
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ACCORDING  TO  OUR  PHONE  CONVERSATION  WITH  ROBERT  R.  JORDAN, 
STATE  GEOLOGIST  WITH  THE  DELAWARE  GEOLOGICAL  SURVEYS,  THE 
GEOLOGY  OF  THE  SUSSEX  COUNTY  AREA  HAS  NOT  BEEN  MAPPED  FOR 
PUBLICATION  AS  OF  THE  WRITING  OF  THIS  REPORT. 
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PHOTOGRAPHS 

PHOTOS  TAKEN  DURING  DECEMBER,  1978 
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DETAILED  PHOTOGRAPH  DESCRIPTIONS 


- Overall  View  of  Dam  - View  of  Upstream  Face  of  Embankment  and  Box  Culvert 
Spillway  Structure,  December  8,  1978 


PHOTO  1 - View  looking  upstream  at  Horseys  Pond 


PHOTO  2 - View  looking  downstream  at  grading  and  island 


PHOTO  3 - View  of  horizontal  struts  supporting  overflow  structure 


PHOTO  4 - View  looking  east  of  roadway  and  upstream  wingwall 


PHOTO  5 - View  downstream  of  overflow  structure  - downstream  of  box 
culvert 


PHOTO  6 - View  of  downstream  end  of  double  box  culvert 


PHOTO  7 - View  of  house  located  on  downstream  embankment 
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APPENDIX  C 

SUMMARY  OF  ENGINEERING  DATA 
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0 CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  15.35  So.  Mi. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  18.6  ft.  M.S.L.f346Ac.Ft.) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  N/A 

ELEVATION  MAXIMUM  DESIGN  POOL:  25.6  ft.  M.S.L.  (1057  Ac.Ft.) 

ELEVATION  TOP  DAM:  24.4  ft.  M.S.L.  (low  point  in  roadway) 

CREST: 


a.  Elevation  18.4  to  18.8  ft.  M.S.L. 

b-  JyPe Wooden  stop  logs 

c.  Width  4"  

d-  Length  9 <a  4.5'  = 40.5  feet 

e.  Location  Spillover  n/A 

f.  Number  and  Type  of  Gates  N/A 

OUTLET  WORKS: 

a.  Type  Wooden  stop  logs  Length  = 2 9 4’-6”  - g'-O" 

b.  Location  Main  Spillway 

c.  Entrance  inverts  N/A 

d.  Exit  inverts  9.2  ft.  M.S.L. 

e.  Emergency  draindown  facilities  stop  logs  could  be  removed 

HYDROMETEOROLOGICAL  GAGES:  None 

a.  Type  N/A 

b.  Location  N/A 

c.  Records  N/A 

MAXIMUM  NON-DAMAGING  DISCHARGE:  1609  CFS  ® El.  24.4 


o 


WATERSHED  MAR 


HORSEYS  POND  DAM 


THOMAS  TYia  MOORE  ASSOCIATES,  INC: 

MIOnStlOMAL  INCINIIM  ANO  CANO  tURVIYOM 

cl  N* 


tLEV 


0 

iw. 

wm 

war 


G,  G5P 

■VK&.GW 

5,100.009 


va. 

if?) 

i va 

ft' SI 
*1  1 ' 

ij  s 

£ s 

GG50 

IV&W 

mw 

0 

b&O 

n.ra.iw 

4 t.'nio.c 

C? 

0.i*> 

W.5 

■ 

r 

GL  (AffTV.CH 


I?/ 5/7^  I ColculotioM  Fbr. 

' ^tAGt-WRAGt 


STAGE  " DISCHARGE  CAICULATIPUS  fOK  TWIU  9Vl.fr  tOi 
DIVERT  UUI/ER  IULET  COUTRCl  AU9  WEIR  ftGW  CVER 


TT(7AP\VAY 


!vn.  ilem  •&.%  . :: :: . ' : 

p*  7 V : ; 

KM*9'K?' 

TYTt  ID  EUTWHCt  CDU71T17H 
WEIR  MOW  OVER  RPVLtftGlUS  AT  tLEV.  74.4- 


EffEClVE  WEIR  LEUfeTr!  WP  ELSI  W 111  AUA 


PKCIIAIR.  Uf'AV?) 


THOMAS  TYLER  MOORE  ASSOCIATES,  MC. 

PWOFCMIONAL  KNAINIIWA  AMO  LAND  RURVIYOM 


tmm 

IMS 

m ov/b 
(REAP). 

£?.JTAT10*t?  ' 
.(OIC.'IU  CF.7) 

H\V.  .RV/CW 
(CALC  IU  fO 

RW.tl-OMW 

055 

74  . 

4*>2  ' 

4.(7 

105 

0.0.1 

.» 

.554 

11.5. 

0t> 

44- 

. 197 . : 

.6.0 

17.5) 

OK 

54 

■ 912  7 

' - 1.0 

!*>.*> 

1.00 

G4 

115-2 

&o 

14-5 

1.1 

K 

1550 

9.0 

| 1M 

155 

K> 

7 1550  . 

\ 00 

1.4-7 

9%  1 

; . 1G74: 

_ no 

115 

l.G 

ICO 

1 too 

" 12.0 

Is? 

\r,o 

!C£>  | 

\&  ' 4 

15.0 

155 

m 

n?> 

| 2070 

14-0 

! 

20 

170 

2iOO 

150 

Cl.? 

l.\b 

175 

7210 

100 

22$ 

7.71 

:%? 

751 b 

IT? 

ui 

15P 

7454 

1C:'.  i 

t«*  .t 

2.47 

1447  : 

' 7520 

ie?5 

?4.£ 

2 5$ 

142 

7550 

15.0 

75.5 

7.0 

Me> 

2C64- 

19.5  ! 

25.4> 

701 

150 

2107 

200 

?C5 

7-lb 

1% 

2150 

205 

1 20& 

thomas  run  nook  associj 

PROFESSIONAL  ENGINEERS  AND  LAMO 


w 

iee>  . 

m 

ie>i  ■ 

vtr< 

m - 

n* 

T,t> 

m 


COUPIUEP  mfr  TTOJ6H  TiVlU  COLVERT  (lULEIOmO 


no5  rnK  fm  <m  w\n : ; 


ELE.V 

ss  Hgae—w .a ! — -a1 — 

am  cuLvtfi) 

(Oft.) 

24. 4 

24fr4  V. 

24.fr 

v?w 

Wi 

Wo 

Ibb  \ 

riWr 

2Cfr  ! 

2100 

2Gfr 

21% 

m 

2W 

nt> 

2622 

1 

iW 

iW"". 

CotculatM 


H 


Calculations  For: 


riTTra^iwwe.^ifln^ 


■ * ' x ' ' ' . . 


STREAM  CAPACITY  CALCULATIONS  wv^: 
u STATION  ^ 

HQfct>EY'S>  fokiD D*M  _ 

S0  - <C7-  3 

Channel  n « . OW  V ■ ^4^  x R2/3  x S1/2 

n 

Flood  Plain  n - -QAr0  v . 1,49  x R2/3  x $l/2  ,|ft4  „tvi 


^HANMSL  INVENT  £USV.  ~7. 4_ 


FLOODPLAINS  ' CHANNEL 

D 

A 

p 

R 

R2/3 

V 

Q 

^total 

♦z  ta.w) 

34.^ 

333 

1.031 

t-OZ 

1.56 

53.6 

53.6 

- 

♦ 4(tUU) 

0*>.  b 

2.65 

1.02 

2.04- 

203.1 

7.00.1 

+ C*(tL»4) 

162.7 

36.0 

4.41 

2.60 

4.12 

670.  3 

+ 0 (tuvtf 

i\to 

36.0 

5.01 

3.  27 

•5.00 

1000 

1 e>Qq> 

♦ toftuu) 

266.7 

36.0 

7-63 

5.  07 

1603-5 

3V37.0> 

+4$uunL 

1.6 

13.2^ 

o.$t> 

0.  60 

O.o)2 

6.00 

• 

R 

\Uiv»')L 

&.0 

06 

O.tA 

0 ■ 00 

1 . 10 

0.VZ. 

*54.  V 

1.45 

I.2.# 

1.72 

135.3 

44-7 

23.2 

1.03 

1.35 

2.07 

02.6 

2 54.7 

1 102.3. 

2.47 

1.64 

2.46 

6265 

a 

t lOfciuj, 

100.  “5 

33.X 

2i7d 

1.02? 

2.65> 

760.6 

4 64.0 

117.1" 

3.06 

2. 50 

335 

1654.4 

.7 

i. 


J 


* 


I'v-li 


ST  AT  I o;;  fot/ru}  !«/ 

HOKOt't 

FouiD 

DAK'; 

So  m- 

o.oow 

Channel  n * .03  5 

V » — 

.49  -2/3 

n x k 

Flood  Plain  n * .040 

v * Hr  x r2/3 

n 

CUAUUEL-  INVENT 

ELEV 

. 7.4- 

2 , 152.  p.'"' 
2 « 1.34  P 


340.3  I 2>t- *»  | 0.22  | 4.40  I £-73  | 2Z90.4I  6> 064.4 


T51 


4o£-3 

1 1.04? 

4.01 

7.4>© 

3/03.3 

+ lUv 


4°).1  I 3.e>3  I 2-45 


6-60  I 3-  19 


3 M6.3 


311.3  I 40.2 


I42.*5> 


■b.OO 

A.  01 

3. £4 

4.36 

ZL 

f 


17 1 ^CHARGE  fcnwO') 


nows  mot  moose  associates,  me. 

PWOWW >OWAL  «WIN«KW»  ANO  LAND  AUWVBYOW 


m 

ipc 

M. 

-Sit 

m 

, t 

1650 

1550 

£14 

ISO? 

ISM- 


zieo 

m 

25K> 

l 

.54 
2415 
? 

25CD 

2510 

5516 

- ..  i_ 


V/' 


H & 


95  OHO? 
5,0  00. 

G.5  li? 

15  » 

W 1.5 
5.5 
M 
59 


ieki 


144 1 5.5 
155  5.9 
ICO  4.4 
141  10 
iro  i.i 

19!  6-5 
195  64 
IS.4  6.5 
165  6.4 
154  66 
fc.4  67 


HW.  6LH.W 


G.5 

10 
19. . 

96 

9.1 
10.6 
1L87 

15.1 
1:5 

145  m 

15.5  51,5 

,169  m 
1C1  5 6.0 
116  566 

: i6.i 54A 
154-  547 

165  54.6 

166  55.1 
169  555 
M 55.5 


Cofculotions  For: 


Al 


1 


THOMAS  TYLER  MOORE  ASSOCIATES,  INC. 

PROFESSIONAL  ENSINEERS  AND  LAND  SURVEYORS 


w 

m 

im 

w© 

vso 

m 

m 


IQIO 

m 

no 

m 

w 

w 


m 

MOD 

MX) 

WOO 

WCP 

<&o 

1000 


iw 
1 1-6 
12.1 

m 

m 

151 

Ml 


\v> 

m 

m 


m 


m 

19.0 

m 

w 

m 


11.4 

m 

i&i 

it? 

117 

n.b 

111 

IO, 


H 


0.1 


W 
11 b 
1.9 
1? 
11 


\?9 

nv 

m 

205 

105 

ICr. 

110 


I N< 


17 


Oof* 


Calculations  For: 


THOMAS  TOEH  MOORE  ASSOCIATES,  INC. 


Uft  !fc?G  TCK  AWLYb: 


/ CHAIU  UUK  *£UC 

. (sorofftuct  fib1) 

%)  El  %»" 


n 


AD-A069  215 


UNCLASSIFIED 


NEM  JERSEY  STATE  DEPT  OF  ENVIRONMENTAL  PROTECTION  TRENTON  F/G  13/2 
NATIONAL  DAM  SAFETY  PROGRAM.  HORSEYS  POND  DAM  (DE  00022).  NANTI— ETC (U) 
APR  79  T T MOORE  DACW61-78-C-0124 


THOMAS  mn  MOORE  ASSOCIATES,  INC. 

^OWWOWAl  IWAINIIM  AM9  UkMO  >UWV«rOW 

60  weir  mi  <xm\wi  cm  kdway  q eln.  m a 

DISCHARGE  VALUED  OfcTAIUEP  fRCU  ftMi4 


2 ^ 


HOrstY'?  roii? 

mt  iw? 


QDUC.OTiUlVX' 


i.)  mmwi  is.j 

i)  001  ic.  curt:  u wall  a;:cur?  ? n:i.:  sr-:r  ase^t  fop 

~vL  C'tTAUCE  OF  ft*  FT.  ClX-'.T,  UUSH  ?SCV. 

LI.  1&-G  TO  tt  >M  *4.?<7  * »>1 fl,  1,'DF,  L'dldT-!  FT,'.'. 

Ei!p.&:?tL.7.w.?wC>eFr.) 

*£  ALL  KAFT2/  RIUCV2?  !lKAl!TAHLOJ(rLY 
0 WWO-  CfTCftL?  VEIT,  CONTOIS’  • 

<2- OH*  Utt:  C-J.L.fsa/tL.’WiOBvLC-CifFC' 
tffECWt  LEL&TH  OF\W  l-l'-2(UKftki;H« 

A':  Fra;  ti.  is>.&  to  cl  m m amg  hc  of  :m. 

l*  ^-^f^ooJcTTTc.^'^er 

M FT"W!  EL.  Ifr.G  TO  EL.  *1  Itft  AVb.  He  OF  4-7 FT- 
L-  9-  2 ( UO.0^4.1  *7.1  FT. 


TIMMS  HUEI  NOOK  ASSOCIATES,  INC. 

MtOFSMIONAL  INOINIIR*  AMO  LAMO  OUMVCYOMI 


EEvaft  aitea  vt>  heap 


AWJUt  A DWIGHT  uue  wwncwwir  fR»:  UT& 
TO?.  Cl.  \t?.Q>  T2  TCT  Of  SILL  EL-  W 
AREA  AT  CU&.6  * C7.7 1 A? 

AREA  AT  EL?.?-  0 A«. 


W^E  lEZGo 


Colculotions  For 


o 


t N* 


thus  inn  hone  associates,  me 

monMIONAl  KNOINKKR*  AMD  LAND  OUMVOVONO  


' vmmw  nut  fflMfoww?  m\  vie?  iuflcw  ' 


».0  0.7 
I&.9  »*» 

no  a. i 

C P 48.9 
feO  417 


ar/so  c*!) 


14.(7  94S> 


M 

n 

is 


m 

to.\ 

1 V) 

io.?  w 

9 .?  c? 


©5>  «» 
9)7  9)1 

m 
m 4» 
98.1  %.l 
W4  100 
2W 

«1  51 
16-9  1C9 
9.t>  9* 
IV  Ito 


Cofcutationt  for 


501  99? 
441  Wo 
%4  412 
m 24? 
225>  12 
ier  9 
159 


K 

ffl 

IS 


XT1UE--  WOHP- 


I 


I 


I 


i 


• MV  . 


•AO-itt  **»«.*  »OKM. 


n 9 6 m * 4 

<\l 

s « ^ 

— n a »x  -r  > 

•O  ■*  M ~ 

| *J  — 

[ 

[ 

: o o - i > (/i  > o 

• 

4 

• • • 
m 4 •* 

^ \ 1 O 'A  - 

“Ni  r-  f- 

♦ % - 

M»UW0t»»»HH  HOUT|N(< 


asa  aaaa 


saaaaaaaaaaaaaa 


iS3SsE25Z» 


1 


r 


O 


U 


Nlmi MIWN  — — — 

NNNNNKiNIWNVMMIMiMNNIMMniNIMIMMMNNIMNNKINNIlINN 

«>«*tK«Mnjtt«ji6<^343KiMC33<-nini3seni^ibei(i/ 

. \i  .NMMIM  — — — 

eco59ooe33osooo3030oo3oee3e:ooo3eeo 
3^3Jia«3/IS«9il3JI»/l9/IB/«JI3«3«««3/l3«eJI3 
• •••••••••••••••••••••••••••••••••a 

«>*>#.*  fli>«  oc>>oa-—  m -n  -n  .#  # 

4 * M *4*4*444  4 

c « « * M — — — — « — — — M 

* 

sco^ceaeecsseoecdeeoeceoceeceoooeoo  z 
o*9*>o‘,io^«i9ftaf,i©ro,)oflo,iei,ia,iofloflOi,ioio  © 

* > a c — — \ \t**  n s 

- - \ \ \ \ \ (V  V W *•«•«*••••© 

• 

s s s s ssicstassds  saaaao^caosccocaeocs  f\j 

* 


I 

-> 


o 


I 

v 


&*S£. 


» J 

. i 


I 


• • o ^ • • 
* C * *•  I*  — 
l/»  © • • 0l  kft 

© «n  4 <t  *» 


t*  • 3N  • • 

N • •<%*«/■- 
I > .T  > JC  * 

» < I /> 

X — 


X • • > «*  • • 

© ^ /\  4,  — X 9 

© •»  • • *0  ■*> 

T <*  4 » 

I — -*>  4 

■4  — 

<\i 


X • • o o • • 

3 m aj  6 y r 

oat  » • ^ 

t > — * * -» 

I M 4 — — 

C 


4 4 9 

u ; e c 
a.  — 


/ n / y - r 

S5*lt = 

— -n 


ottaftaMMattaaMH 


SUHH »*V  or  |l*M  SAH1Y  ASALY^IS 


